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Dear Ms. Campbell: 

Pursuant to N.C. Gen. Stat. § 62-133.8, Commission Rules R8-60, R8-62(p) and 
R8-67, I enclose Duke Energy Carolinas, LLC's ("DEC" or the "Company") 2020 
Integrated Resource Plan ("IRP"), 2020 Renewable Energy and Energy Efficiency 
Portfolio Standard ("REPS") Compliance Plan, and 2020 Competitive Procurement of 
Renewable Energy Compliance Plan (collectively, the "2020 IRP"), for filing in connection 
with the referenced matter. The 2020 IRP includes the Company's most recent resource 
adequacy studies together with supporting exhibits, attachments and appendices. 

Portions of the DEC 2020 IRP contain confidential information that should be 
protected from public disclosure. The Confidential Appendix to the 2020 Resource 
Adequacy Plan includes, but is not limited to, such data as fuel costs, outage rate, 
transmission assumptions, and other confidential data. Disclosure of this commercially 
sensitive and proprietary information would put DEC at a competitive disadvantage, which 
would harm customers. Table 2 of the REPS Compliance Plan (Attachment 1) on page 16 
contains the Company's projected avoided energy costs and combustion turbine capacity 
costs. If this commercially-sensitive business and technical information were to be 
publicly disclosed, it would allow competitors, vendors and other market participants to 
gain an undue advantage, which may ultimately result in harm to customers. Moreover, 
the projected avoided energy costs reflect the Companies' costs to procure additional 
energy and/or capacity. The wholesale electricity market is extremely competitive, and in 
order for the Company to obtain the most cost-effective energy and capacity to meet the 
needs of its customers, it must protect from public disclosure its projected and actual cost 
to procure such energy, capacity or both. In addition, if this information were publicly 
available, potential suppliers would know the price against which they must bid, and rather 



than bidding the lowest price possible, they would simply bid a price low enough to beat 
the Company's projections. Exhibit A of the REPS Compliance Plan, pages 19 through 
26, contains names of counterparties with whom DEC has contracted for Renewable 
Energy Certificates ("RECs"), contract duration and estimated RECs. Public disclosure of 
this information would harm DEC's ability to negotiate and procure cost-effective 
purchases and discourage potential bidders from participating in requests for proposals. In 
addition, the filing includes DEC's most recent FERC Form 715, which contains critical 
energy infrastructure information that should be kept confidential and non-public. 

Accordingly, I am filing portions of the 2020 IRP under seal and request that they 
be treated confidentially pursuant to N.C. Gen. Stat. § 132-1.2 and protected from public 
disclosure. The Company will provide a copy of the confidential information to parties to 
this proceeding upon execution of an appropriate confidentiality agreement with DEC. 

The Company is also making available approximately 250 MB of supporting 
technical data for the Resource Adequacy Study included in the 2020 IRP, as well as other 
supporting information. Portions of this supporting technical data are confidential. Access 
to the confidential data will be provided to intervenors who have executed confidentiality 
agreements. For information on how to access the supporting technical data, please send 
an email to Dawn Sutton (dawn.sutton@duke-energy.com). 

DEC will schedule the Rule R8-60(m) stakeholder meeting by November 30 and 
will contact parties of record once a date has been selected. 

Thank you for your attention to this matter. If you have any questions, please let 
me know. 

Sincerely, 

Lawrence B. Somers 

Enclosure 

cc: Parties of record 
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state requirements. The IRP to be filed in each state is identical in form and content.  It is important 
to note that DEC cannot fulfill two different IRPs for one system.  Accordingly, it is in customers’ and 
the Company’s interest that the resulting IRPs accepted or approved in each state are consistent with 
one another. 
 
In alignment with the Company’s climate strategy, input from a diverse range of stakeholders, and 
other policy initiatives, the 2020 IRP projects potential pathways for how the Company’s resource 
portfolio may evolve over the 15-year period (2021 through 2035) based on current data and 
assumptions across a variety of scenarios. As a regulated utility, the Company is obligated to develop 
an IRP based on the policies in effect at that time. As such, the IRP includes a base plan without 
carbon policy that represents existing policies under least-cost planning principles. To show the 
impact potential new policies may have on future resource additions and in response to stakeholder 
feedback, the 2020 IRP also introduces a variety of portfolios that evaluate more aggressive carbon 
emission reduction targets. As described throughout the IRP, these portfolios have trade-offs between 
the pace of carbon reductions weighted against the associated cost and operational considerations. 
These portfolios will ultimately be shaped by the pace of carbon reduction targeted by future policies 
and the rate of maturation of new, clean technologies. 
 
Inputs to the IRP modeling process, such as load forecasts, fuel and technology price curves and 
other factors are derived from multiple sources including third party providers such as Guidehouse, 
IHS, Burns and McDonnell, and other independent sources such as the Energy Information 
Administration (EIA) and National Renewable Energy Laboratory (NREL). These inputs reflect a 
“snapshot in time,” and modeling results and resource portfolios will evolve over time as technology 
costs and load forecasts change.  The plan includes different resource portfolios with different 
assumptions around coal retirement and carbon policy but recognizes that the modeling process is 
limited in its ability to consider all potential policy changes and lacks perfect foresight of other 
variables such as technology advancements and economic factors.  To the extent these factors change 
over time, future resource plans will reflect those changes.  
 
To further inform the Company’s planning efforts, in 2019, Duke Energy contracted with NREL1 to 
conduct a Carbon-Free Resource Integration Study2 to evaluate the planning and operational 

1 "An industry-respected, leading research institution that advances the science and engineering of energy efficiency, 
sustainable transportation and renewable power technologies", www.nrel.gov.   
2 https://www.nrel.gov/grid/carbon-free-integration-study.html. 
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considerations of integrating increasing levels of carbon-free resources onto the Duke Energy Carolinas 
and Duke Energy Progress systems.  Phase 1 of the study3 has helped inform some of the renewable 
resource assumptions and reinforced the benefits that a diverse portfolio can provide when integrating 
carbon-free generation on the system.  Phase 2 of the NREL study is underway now. This study is 
being informed by stakeholder input and will provide a more granular analysis to understand the 
integration, reliability and operational challenges and opportunities for integrating carbon-free 
resources and will inform future IRPs and planning efforts.  

In accordance with North Carolina and South Carolina regulatory requirements, the 2020 IRP includes 
a most economic or “least-cost” portfolio, as well as multiple scenarios reflecting a range of potential 
future resource portfolios.  These portfolios compare the carbon reduction trajectory, cost, operability 
and execution implications of each portfolio to support the regulatory process and inform public policy 
dialogue.  In North Carolina, Duke Energy is an active participant in the state’s Clean Energy Plan 
stakeholder process, which is evaluating policy pathways to achieve a 70% reduction in greenhouse 
gas emissions from 2005 levels by 2030 and carbon neutrality for the electric power sector by 2050. 
Accordingly, this year’s IRP includes two resource portfolios that illustrate potential pathways to 
achieve 70% CO2 reduction by 2030, though both scenarios would require supportive state policies 
in North Carolina and South Carolina. All portfolios keep Duke Energy on a trajectory to meet its near-
term enterprise carbon-reduction goal of at least 50% by 2030 and long-term goal of net-zero by 
2050. These portfolios would also enable the Company to retire all units that rely exclusively on coal 
by 2030. Looking beyond the planning horizon, the 2020 IRP includes a section that provides a 
qualitative overview of how technologies, analytical tools and processes, and the grid will need to 
evolve to achieve the Company’s net-zero 2050 CO2 goal. Duke Energy welcomes the opportunity to 
work constructively with policymakers and stakeholders to address technical and practical issues 
associated with these scenarios.  

Act 62, which was signed into law in South Carolina on May 16, 2019, sets out minimum 
requirements for each utility’s IRP.  The 2020 IRP contains the necessary information required by 
Act 62, including, the utility’s long-term forecast of sales and peak demand under various scenarios, 
projected energy purchased or produced by the utility from renewable energy resources, and a 
summary of the electrical transmission investments planned by the utility. 

3 https://www.nrel.gov/grid/carbon-free-integration-study.html. 
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The IRP also includes resource portfolios developed with the purpose of fairly evaluating the range of 
demand side, supply side, storage, and other technologies and services available to meet the utility’s 
service obligations.  Consistent with Act 62 and NC requirements, the IRP balances the following 
factors: resource adequacy and capacity to serve anticipated peak electrical load with applicable 
planning reserve margins; consumer affordability and least cost; compliance with applicable state and 
federal environmental regulations; power supply reliability; commodity price risks; and diversity of 
generation supply.  

 
EXECUTIVE SUMMARY  
 
Duke Energy’s history of delivering reliable, affordable and increasingly cleaner energy to its customers 
in the Carolinas stems back to the early 1900’s, when visionaries harnessed the natural resource of 
the Catawba River to develop an integrated system of hydropower plants that provided the electricity 
to attract new industries to the region.  As the population in the Carolinas has grown and energy 
demand increased, the Company has worked collaboratively with customers and other stakeholders 
to invest in a diverse portfolio of generation resources, enabled by an increasingly resilient grid, to 
respond to the region’s growing energy needs and economic growth.  
 
Today, Duke Energy Carolinas (DEC) serves approximately 2.7 million customers. Over the 15-year 
planning horizon, the Company projects the addition of 560,000 new customers in DEC contributing 
to 1,650 MW of additional winter peak demand on the system.  Even with the expansion of energy 
efficiency and demand reduction programs contributing to declining per capita energy usage, 
cumulative annual energy consumption is expected to grow by approximately 7,200 GWh between 
2021 and 2035 due to the projected population and household growth that exceeds the national 
average.  This represents an annual winter peak demand growth rate of 0.6% and an annual energy 
growth rate of 0.5%. In addition to growing demand, DEC is planning for the potential retirement of 
some of its older, less efficient generation resources, creating an additional need of at least 3,925 
MW over the 15-year planning horizon. After accounting for the required reserve margin, 
approximately 4,600 MW of new resources are projected to be needed over the 15-year  
planning horizon.  
 
While growing, DEC is projecting slightly lower load growth compared to the 2019 IRP due to a 
somewhat weaker economic outlook, the addition of 2019 peak history showing declines in 
commercial and Industrial energy sales, and other refinements to the forecasting inputs. Additionally, 
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due to the timing of the spring 2020 load forecast, which was developed using Moody’s economic 
inputs as of January 2020, and the lack of relevant historical data upon which to base forecast 
adjustments, the potential impacts of COVID-19 are not incorporated in this forecast.  Based on 
summer 2020 demand observations to date, however, it appears that the COVID-19 impact to peak 
demand is relatively insignificant. The Company will continue to monitor the impacts from the 
pandemic, including the higher residential demand and changing usage patterns, as well as the 
projected macroeconomic implications and incorporate changes to the long-term planning 
assumptions in future IRPs.  
 
REDUCING GHG EMISSIONS 
  
In 2019, Duke Energy announced a corporate commitment to reduce CO2 emissions by at least 50% 
from 2005 levels by 2030, and to achieve net-zero by 2050.  This is a shared goal important to the 
Company’s customers and communities, many of whom have also developed their own clean energy 
initiatives. As one of the largest investor-owned utilities in the U.S., the goal to attain a net-zero 
carbon future represents one of the most significant reductions in CO2 emissions in the U.S. power 
sector. The development of the Company’s IRP and climate goals are complementary efforts, with the 
IRP serving as a road map that provides the analysis and stakeholder input that will be required to 
achieve carbon reductions over time.  All pathways included in the 2020 IRP keep Duke Energy on 
a trajectory to meet its carbon goals over the 15-year planning horizon.  
 

COMBINED CARBON REDUCTION BY SCENARIO 
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DEC has a strong historic commitment to carbon-free resources such as nuclear, hydro-electric and 
solar resources.  In addition, as described in Appendix D, DEC provides customers with an expansive 
portfolio of energy efficiency and demand-side management program offerings.  In total, DEC and 
Duke Energy Progress (DEP), through their Joint Dispatch Agreement (JDA), serve more than half of 
the energy needs of their customers with carbon free resources, making the region a national leader 
in carbon-free generation.  
 
Combined, DEC and DEP operate six nuclear plants and 26 hydro-electric facilities in the Carolinas 
with winter capacities of over 11,000 MW and 3,400 MW respectively. In 2018, Duke Energy’s 
nuclear fleet provided half of our customers’ electricity in the Carolinas, avoiding the release of about 
54 million tons of carbon dioxide, or equivalent to keeping more than 10 million passenger cars off 
the road. As the Company meets its customers’ future energy needs and reduces its carbon footprint, 
it is seeking to renew the licenses of 11 nuclear units it operates at six plant sites in the Carolinas. 
This provides the option to operate these plants for an additional 20 years.  In addition, DEC and 
DEP purchase or own approximately 4,000 MW of solar generation coming from approximately 1,000 
solar facilities throughout the Carolinas. In DEC, where a large portion of energy has historically been 
sourced from carbon-free resources, the Company has reduced CO2 emissions by 36% since 2005. 
In addition to a leadership position in absolute emission reductions, energy produced from the 
combined DEC/DEP fleet has one of the lowest carbon-intensities in the country.  With a current CO2 
emissions rate of just over 600 pounds /megawatt-hour, the combined Carolinas’  fleet ranks among 
the nation’s top utilities for the provision of low carbon-intensive energy.4  The following figure 
illustrates how the Company is building on its leadership position through the addition of carbon free 
resources such as solar and wind while also reducing the emissions profile and carbon intensity of 
remaining fossil generation by reducing dependence on coal and increasing utilization of more 
efficient, less carbon intense, natural gas resources.    
 

 
 
 
 
 

4 Source: MJ Bradley, “Benchmarking Air Emissions of the 100 Largest Electric Power Producers in the United States” – 
July 2020, p. 30. 
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              COMBINED SYSTEM CARBON REDUCTION TRAJECTORY (BASE CO2) 
 

THE COMBINED DEC / DEP FLEET IS A NATIONAL LEADER IN LOW CARBON INTENSITY ENERGY, 
WITH A CURRENT RATE 37% LOWER THAN THE INDUSTRY AVERAGE OF 957 LBS. CO2/MWH5 

 
 
STAKEHOLDER ENGAGEMENT  
 
As part of the development of the 2020 IRP, Duke Energy actively engaged stakeholders in North 
Carolina and South Carolina with the objectives of listening, educating and soliciting input to inform 
the planning process. The Company initiated this engagement with local listening sessions followed 
by a series of virtual events which were facilitated by ICF,6 and consisted of an IRP 101 education 
session and three stakeholder virtual forums, with over 200 participants from stakeholder groups 
involved across all activities. The forums included presentations and discussions from Duke Energy 
subject matter experts, and enabled discussion around the areas of greatest interest to stakeholders 
as identified through listening sessions, and pre- and post-engagement surveys.  The sessions drew 
unique external stakeholder participants from across the Carolinas and provided recommendations in 
the areas of resource planning, carbon reduction, energy efficiency and demand response. Input from 
stakeholders helped shape the IRP development, and influenced the evaluation of different pathways 

5 Source: MJ Bradley, “Benchmarking Air Emissions of the 100 Largest Electric Power Producers in the United States” – 
July 2020, p. 30. 
6 www.icf.com, ICF, an advisory and professional services company with a specialty in utility sector planning. 
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in the 2020 IRP.  A summary report of these activities was developed by ICF and can be found on 
Duke Energy’s web site.7.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2020 IRP INFORMED BY NEW STUDIES, ILLUSTRATES MULTIPLE PATHWAYS  
 
The 2020 IRP is informed by several new studies and analysis as well as collaboration and input 
from stakeholders. The analysis and studies in this IRP explore the opportunities and challenges over 
a range of options for achieving varying trajectories of carbon emission reduction. Specifically, the 
2020 IRP highlights six possible portfolios, or plans, within the 15-year planning horizon. These 
portfolios explore the most economic and earliest practicable paths for coal retirement; acceleration 
of renewable technologies including solar, onshore and offshore wind; greater integration of battery 
and pumped-hydro energy storage; expanded energy efficiency and demand response and deployment 
of new zero-emitting load following resources (ZELFRs) such as small modular reactors (SMRs).  
 
Consistent with regulatory requirements, the base case portfolios evaluate the need for the new 
resources associated with customer growth and the economic retirement of existing generation under 

7 www.duke-energy.com/irp.   
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a “no-carbon policy” view and a “with carbon policy” view respectively.  These base case portfolios 
employ traditional least cost planning principles as prescribed in both North Carolina and South 
Carolina.  The remaining plans build upon the carbon base case and were constructed with the 
assumption of future carbon policy.  As described below, and in more detail in Appendix A, these six 
portfolios show different trajectories for carbon reduction with varying inputs such as coal retirement 
dates, types of resources and the level and pace of technology adoption rates, as well as contributions 
from energy efficiency and demand-side management initiatives. All six portfolios were evaluated 
under combinations of differing carbon and gas prices to test the impact these future scenarios would 
have on each plan. The results of that scenario analysis, including a table with retirement dates for 
each portfolio, are presented in Appendix A. 
 
The portfolios also incorporate varying levels of demand-side management programs as an offset to 
future demand and energy growth. Stakeholders have voiced strong support for these initiatives and 
the Company has responded by including new conservation programs like Integrated Volt-Var Control 
(IVVC) which will further support the integration of renewables while also delivering peak and energy 
demand savings and enhanced reliability for our customers over time, and is further described in 
Appendix D. With input and support from stakeholders, the Company also undertook a new Winter 
Peak Shaving study with top consultants in this field.  While more work is needed to develop and 
gain approval for new programs and complementary rate designs, this study provides an increased 
level of confidence that the high energy efficiency and demand response assumptions used in the 
portfolios with higher carbon reductions (D - F) could be realized with supportive regulatory policies 
in place. 
 
The following table outlines the supportive studies used in development of this IRP. These studies 
cover an array of topical areas with perspective and analysis from some of the industry’s leading 
experts in their respective fields.  
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STUDY REQUIREMENTS 
 

 
 

GRID INVESTMENTS 
 
Significant investment in the transmission and distribution system will be required to retire existing 
coal resources that support the grid and to integrate the incremental resources forecasted in this IRP.  
While grid investments are critical, ascribing precise cost estimates for individual technologies in the 
context of an IRP is challenging as grid investments depend on the type and location of the resources 
that are being added to the system.  As described in Appendix A, if replacement generation with 
similar capabilities is not located at the site of the retiring coal facility, transmission investments will 
generally first be required to accommodate the unit’s retirement in order to maintain regional grid 
stability.  Furthermore, a range of additional transmission network upgrades will be required 
depending on the type and location of the replacement generation coming onto the grid.  To that end, 
since the level of retirements and replacement resources vary by portfolio, separate estimates of 
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potential required transmission investments are shown and are included in the present value revenue 
requirements (PVRR) for each of the portfolios.  On a combined basis, the transmission investments 
described further in Chapter 7 have an approximate range of $1 billion in the Base Case portfolios to 
$9 billion in the No New Gas portfolio. The incremental transmission cost estimates are high level 
projections and could vary greatly depending on factors such as the precise location of resource 
additions, specific resource supply and demand characteristics, the amount of new resources being 
connected at each location, interconnection dependencies, escalation in labor and material costs, 
changes in interest rates and, potential siting and permitting delays beyond the Company’s control. 
These also do not include the costs of infrastructure upgrades that would be needed on affected third 
party transmission systems, e.g., other utilities and regional transmission organizations. 
 
With respect to the distribution grid, the Company is working to develop and implement necessary 
changes to the distribution system to improve resiliency and to allow for dynamic power flows 
associated with evolving customer trends such as increased penetration of rooftop solar, electric 
vehicle charging, home battery systems and other innovative customer programs and rate designs.  
Distribution grid control enhancement investments are foundational across the scenarios in this IRP, 
improving flexibility to accommodate increasing levels of distribution connected renewable resources 
while developing a more sustainable and efficient grid.  In recognition of the critical role of the 
transmission and distribution system in an evolving energy landscape, the Company believes it will 
be critical to modernize the grid as outlined in Chapter 16 and to further develop its Integrated System 
& Operations Planning (ISOP) framework described in Chapter 15.  The Company will use ISOP tools 
to identify and prioritize future grid investment opportunities that can combine benefits of advanced 
controls with innovative rate designs and customer programs to minimize total costs across 
distribution, transmission, and generation. 
 
TECHNOLOGY, POLICY AND OPERATIONAL CONSIDERATIONS  
 
As depicted further below, portfolios that seek quicker paces of carbon reductions have greater 
dependency on technology development, such as battery storage, small modular reactors and offshore 
wind generation, which are at varying levels of maturity and commercial availability8.  As a result, 
these portfolios will have a greater dependence on technology advancements and projected future 
cost reductions, thus requiring near-term supportive energy policies at the state or Federal levels. For 

8 Source: Browning, Morgan S., Lenox, Carol S. “Contribution of offshore wind to the power grid: U.S. air quality. 
implications.” ScienceDirect, 2020, https://www.sciencedirect.com/science/article/abs/pii/S0306261920309867.   
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example, future policy may serve to lower the cost of these emerging technologies to consumers 
through research and development funding or by providing direct tax incentives to these technologies. 

As noted above, all portfolios will require additional grid investments in the transmission and 
distribution systems to integrate the new resources outlined in each of the portfolios. The portfolio 
analysis includes estimates of system costs, associated average residential monthly bill impact and 
operational and executional challenges for each portfolio. When considering these portfolios across 
both utilities, a combined look is presented below, followed by a DEC only view.  

The “Dependency on Technology & Policy Advancement” row in the portfolio results table below 
reflects a qualitative assessment for each respective portfolio.  More shading within a circle indicates 
a higher degree of dependence on future development of the respective technologies, supporting policy 
and operational protocols. The Base without Carbon Policy case reflects the current state, with little 
to no dependence on further technology advancements, policy development, and minimal operational 
risks.  Working from left to right across the table, all other portfolios, including the Base with Carbon 
Policy case requires policy changes relative to the current state. The 70% CO2 Reduction High Wind 
case would require supportive policies for expeditious onshore and offshore wind development and 
associated, necessary transmission build by 2030.  The 70% CO2 Reduction High SMR case was 
included to illustrate the importance of support for advancing these technologies as part of a balanced 
plan to achieve net-zero carbon.  The No New Gas case includes dependence on all factors listed, as 
well as a much greater dependence on siting, permitting, interconnection and supply chain for battery 
storage.  For the 70% reduction and No New Gas cases, the unprecedented levels of storage that are 
required to support significantly higher levels of variable energy resources present increased system 
risks, given that there is no utility experience for winter peaking utilities in the U.S. or abroad with 
operational protocols to manage this scale of dependence on short-term energy storage. 
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DEC / DEP COMBINED SYSTEM PORTFOLIO RESULTS TABLE 

Base without 
Carbon Policy 

Base with 
Carbon Policy 

Earliest 
Practicable 

Coal 
Retirements 

70% CO2 

Reduction: 
High Wind 

70% CO2 

Reduction: 
High SMR 

No New Gas 
Generation 

PORTFOLIO A B C D E F 
System CO2 Reduction 
(2030 | 2035)1 

56% 53% 59% 62% 64% 64% 70% 73% 71% 74% 65% 73% 

Present Value Revenue Requirement (PVRR) [$B]2 $79.8 $82.5 $84.1 $100.5 $95.5 $108.1 

Estimated Transmission Investment Required [$B]3 $0.9 $1.8 $1.3 $7.5 $3.1 $8.9 

Total Solar [MW]4, 5 by 2035 8,650 12,300 12,400 16,250 16,250 16,400 

Incremental Onshore Wind [MW]4 by 2035 0 750 1,350 2,850 2,850 3,150 

Incremental Offshore Wind [MW]4 by 2035 0 0 0 2,650 250 2,650 

Incremental SMR Capacity [MW]4 by 2035 0 0 0 0 1,350 700 

Incremental Storage [MW]4, 6 by 2035 1,050 2,200 2,200 4,400 4,400 7,400 

Incremental Gas [MW]4 by 2035 9,600 7,350 9,600 6,400 6,100 0 

Total Contribution from Energy Efficiency and Demand Response 
Initiatives [MW]7 by 2035 

2,050 2,050 2,050 3,350 3,350 3,350 

Remaining Dual Fuel Coal Capacity [MW]4, 8 by 2035 3,050 3,050 0 0 0 2,200 

Coal Retirements 
Most 

Economic 
Most 

Economic 
Earliest 

Practicable 
Earliest 

Practicable9 
Earliest 

Practicable9 
Most 

Economic10 

Dependency on Technology & Policy Advancement 

1Combined DEC/DEP System CO2 Reductions from 2005 baseline 
2PVRRs exclude the cost of CO2 as tax. Including CO2 costs as tax would increase PVRRs by ~$11-$16B.  The PVRRs were presented through 2050 to fairly evaluate the capital cost impact associated with differing service lives 
3Represents an estimated nominal transmission investment; cost is included in PVRR calculation 
4All capacities are Total/Incremental nameplate capacity within the IRP planning horizon 
5Total solar nameplate capacity includes 3,925 MW connected in DEC and DEP combined as of year-end 2020 (projected) 
6Includes 4-hr and 6-hr grid-tied storage, storage at solar plus storage sites, and pumped storage hydro 
7Contribution of EE/DR (including Integrated Volt-Var Control (IVVC) and Distribution System Demand Response (DSDR)) in 2035 to peak winter planning hour 
8Remaining coal units are capable of co-firing on natural gas, all coal-only units that rely exclusively on coal are retired before 2030 
9Earliest Practicable retirement dates with delaying one (1) Belews Creek unit and Roxboro 1&2 to EOY 2029 for integration of offshore wind/SMR by 2030 
10Most Economic retirement dates with delaying Roxboro 1&2 to EOY 2029 for integration of offshore wind by 2030 
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DEC PORTFOLIO RESULTS TABLE 

Base without 
Carbon Policy 

Base with 
Carbon Policy 

Earliest 
Practicable 

Coal 
Retirements 

70% CO2

Reduction: 
High Wind 

70% CO2 
Reduction: 
High SMR 

No New Gas 
Generation 

PORTFOLIO A B C D E F 
System CO2 Reduction 
(2030 | 2035)1 

56% 53% 59% 62% 64% 64% 70% 73% 71% 74% 65% 73% 

Average Monthly Residential Bill Impact for a Household Using 
1000kWh (by 2030 | by 2035)2 

$7 $23 $8 $25 $13 $25 $26 $47 $24 $45 $12 $45 

Average Annual Percentage Change in Residential Bills 
(through 2030 | through 2035)2 

0.7% 1.3% 0.8% 1.5% 1.3% 1.4% 2.3% 2.5% 2.2% 2.5% 1.1% 2.4% 

Present Value Revenue Requirement (PVRR) [$B]3 $44.4 $46.8 $46.8 $56.1 $53.6 $56.0 

Estimated Transmission Investment Required [$B]4 $0.6 $1.0 $0.7 $4.3 $2.1 $2.7 

Total Solar [MW]5, 6 by 2035 3,700 5,950 5,950 8,450 8,450 8,450 

Incremental Onshore Wind [MW]5 by 2035 0 150 0 1,100 1,100 1,400 

Incremental Offshore Wind [MW]5 by 2035 0 0 0 1,350 150 150 

Incremental SMR Capacity [MW]5 by 2035 0 0 0 0 700 700 

Incremental Storage [MW]5, 7 by 2035 350 600 600 2,400 2,400 2,400 

Incremental Gas [MW]5 by 2035 4,300 3,050 5,650 4,300 3,950 0 

Total Contribution from Energy Efficiency and Demand Response 
Initiatives [MW]8 by 2035 

1,225 1,225 1,225 1,850 1,850 1,850 

Remaining Dual Fuel Coal Capacity [MW]5, 9 by 2035 3,050 3,050 0 0 0 2,200 

Coal Retirements Most 
Economic 

Most 
Economic 

Earliest 
Practicable 

Earliest 
Practicable10 

Earliest 
Practicable10 

Most 
Economic 

Dependency on Technology & Policy Advancement 

1Combined DEC/DEP System CO2 Reductions from 2005 baseline 
2Represents specific IRP portfolio's incremental costs included in IRP analysis; does not include complete costs for other initiatives that are constant throughout the IRP or that may be pending before state commissions 
3PVRRs exclude the cost of CO2 as tax. Including CO2 costs as tax would increase PVRRs by ~$5-$8B. The PVRRs were presented through 2050 to fairly evaluate the capital cost impact associated with differing service lives 
4Represents an estimated nominal transmission investment; cost is included in PVRR calculation 
5All capacities are Total/Incremental nameplate capacity within the IRP planning horizon 
6Total solar nameplate capacity includes 975 MW connected in DEC as of year-end 2020 (projected) 
7Includes 4-hr and 6-hr grid-tied storage, storage at solar plus storage sites, and pumped storage hydro 
8Contribution of EE/DR (including Integrated Volt-Var Control (IVVC) and Distribution System Demand Response (DSDR)) in 2035 to peak winter planning hour 
9Remaining coal units are capable of co-firing on natural gas, all coal-only units that rely exclusively on coal are retired before 2030 
10Earliest Practicable retirement dates with delaying one (1) Belews Creek unit to EOY 2029 for integration of offshore wind/SMR by 2030 
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CUSTOMER FINANCIAL IMPACTS 
 
The Company is committed to the provision of affordable electricity for the residents, businesses, 
industries and communities served by DEC across its Carolinas’ footprint.  For each of 
the six portfolios analyzed, the IRP shows a high level projected present value of long-term revenue 
requirements and an average residential monthly bill impact across the Company’s combined North 
and South Carolina service territory.  Portfolios that have earlier and more aggressive adoption 
of technologies that are at earlier stages of development in the U.S., such as offshore wind or  
SMR generators, demonstrate or produce incrementally larger costs (revenue requirements) and 
bill impacts, but achieve carbon reductions at a more aggressive pace.  While the IRP forecasts 
potential incremental system revenue requirement and system residential bill impact differences 
associated with each of the various scenarios analyzed in the IRP, it is recognized that these forecasts 
will change over time with evolving market conditions and policy mandates.  Seeking the appropriate 
pace of technology adoption to achieve carbon reduction objectives requires balancing affordability 
while maintaining a reliable energy supply.  The Company is actively engaged in soliciting stakeholder 
input into the planning process and is participating in the policy conversation to strike the proper 
balance in achieving progressive carbon reduction goals that align with customer expectations 
while also maintaining affordable and reliable service. Finally, cost and bill impacts presented are 
associated with incremental resource retirements, additions, and demand-side activities identified in 
the IRP and as such do not include potential efficiencies or costs in other parts of the 
business.  Factors such as changing cost of capital, and changes in other costs will also influence 
future energy costs and will be incorporated in future IRP forecasts as market conditions 
evolve.  Finally, future cost of service allocators and rate design will impact how these costs are spread 
among the customer classes and, therefore, customer bill impacts.  
 

BASE CASES 

 
The IRP reflects two base cases, each developed with a different assumption on carbon policy. The 
first case assumes no carbon policy, which is the current state today. Alternatively, the second base 
case assumes a policy that effectively puts a price on carbon emissions from power generation, with 
pricing generally in line with various past or current legislative initiatives, to incentivize lower carbon 
resource selection and dispatch decisions needed to support a trajectory to net-zero CO2 emissions by 
2050. Given the uncertainties associated with how a carbon policy may be designed, the 2020 IRP 
carbon policy includes a cost adder on carbon emissions in resource selection as well as daily 

Duke Energy Carolinas Integrated Resource Plan 2020 Biennial Report 
| PAGE 18 of 405



operations, effectively a “shadow price” on CO2 emissions. This “shadow price” is a generic proxy that 
could represent the effects of a carbon tax, price of emissions allowances, or a price signal needed to 
meet a given clean energy standard.  Given the uncertainty of the ultimate form of policy, the cost 
and rate impacts shown only reflect the cost of the resources that would be required to achieve carbon 
reduction and not the “shadow price” itself.  Customers could bear an additional cost if carbon policy 
takes the form of a carbon tax. 
 
In accordance with regulatory requirements of both North Carolina and South Carolina, the base cases 
apply least cost planning principles when determining the optimal mix of resources to meet customer 
demand.  It should be noted that even the Base Case without Carbon Policy includes results that 
more than double the amount of solar connected to the DEC and DEP system today.  In addition, the 
Base Case without Carbon Policy includes approximately 1,000 MW of battery storage across the two 
utilities, which is slightly above the total amount in operation in the U.S. today (source: EIA9). The 
inclusion of a price on carbon emissions drives outcomes that include higher integration of solar, 
wind, and storage resources when compared to the case that excludes a carbon price.   Both pathways 
utilize the most economic coal retirement date assumption, rather than relying on the depreciable 
lives of the coal assets as was the case in previous IRPs.  
 
In the Company’s base cases, across DEC and DEP combined, all units that operate exclusively on 
coal would be retired by 2030.  The only remaining units that would continue to operate would be 
dual-fuel units with operation primarily on lower carbon natural gas. By 2035, 7,000 MW of coal-
units representing 17% of nameplate capacity across the DEC and DEP system would retire, with the 
only remaining dual-fuel units of Cliffside 6 and Belews Creek 1 &2 operating through the remainder 
of their economic lives primarily on lower carbon natural gas.  Under these base cases, DEP retires 
all 3,200 MW of coal capacity by 2030 and DEC retires approximately 3,800 MW of coal capacity 
by 2035.  The remaining units can continue to provide valuable generation capacity to meet peak 
demand, with generation making up approximately less than 5% of the energy served by DEC and 
DEP combined by 2035.  
 
The Company’s investment to allow for use of lower carbon natural gas at certain coal sites provides 
a benefit to customers by optimizing existing infrastructure. This dual-fuel capability also improves 
operational flexibility to accommodate renewables by lowering minimum loads and improving ramp 
rates while also reducing carbon emissions over the remaining life of the assets. These base case 

9 https://www.eia.gov/analysis/studies/electricity/batterystorage/pdf/battery_storage.pdf. 
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portfolios serve as the benchmark for comparing the incremental costs and benefits of alternative 
more aggressive carbon reduction scenarios.  The figure below illustrates how DEC's capacity mix 
changes over the 2021 through the 2035 period in the Base Case with carbon policy. For example, 
renewables make up 48% of the incremental resources added between 2021 and 2035, raising the 
proportion of renewables in the overall fleet to 20% by 2035. 
 

CHANGE IN INSTALLED CAPACITY10 

 

 
 

EARLIEST PRACTICABLE COAL RETIREMENTS  
 
For comparison purposes, the Earliest Practicable Retirement case suspends traditional “least cost” 
economic planning considerations and evaluates the physical feasibility of retiring all the Company’s 
10,000 MW of coal generation sites within DEC and DEP as early as practicable when taking into 
consideration the timing required to put replacement resources and supporting infrastructure into 

10 Change in capacity from the Base Case with Carbon Policy portfolio. 
 

Duke Energy Carolinas Integrated Resource Plan 2020 Biennial Report 
| PAGE 20 of 405



service. Aggressive levels of new solar, wind and battery storage were also utilized in this portfolio to 
accelerate the retirement of a portion of existing coal generation while also reducing the need for 
incremental gas infrastructure. In determining the “earliest practicable” coal retirement dates, this 
case considers the siting, permitting, regulatory approval and construction timeline for replacement 
resources as well as supporting infrastructure such as new transmission and new gas transportation 
infrastructure.  This case assumes the majority of dispatchable resources are replaced at the coal 
retiring facilities to minimize the resources needed and time associated with additional land 
acquisition as well as transmission and gas infrastructure that would be required. This approach 
enables a more rapid transition from coal to lower carbon technologies while maintaining appropriate 
planning reserves for reliability.   
 
Under this portfolio, all coal units in DEC and DEP would be retired by 2030 with the exception of 
DEC’s Cliffside 6 unit, which would take advantage of its current dual fuel capability and switch to 
100% natural gas by 2030.   In the aggregate across DEC and DEP, this portfolio includes a diverse 
mix of over 20,000 MW of new resources being placed in service.  This diverse mix results in a 
combined system carbon reduction of 64% by 2030 while mitigating overall costs and bill impacts 
by leveraging existing infrastructure associated with the current coal fleet.  Finally, while “practicable” 
from a technical perspective, the sheer magnitude, pace and array of technologies included in this 
portfolio with approximately half coming from renewable wind and solar resources and half from 
dispatchable gas, make it evident that new supportive energy policy and regulations would be required 
to effectuate such a rapid transition.   
 

70% GHG REDUCTION CASES  
 
This IRP also details two cases to achieve a more aggressive carbon reduction goal, such as the goal 
to achieve 70% greenhouse gas emission reductions from the electric sector by 2030, which is under 
evaluation in the development of the North Carolina Clean Energy Plan. Achieving these targets will 
require the addition of diverse, new types of carbon-free resources as well as additional energy storage 
to replace the significant level of energy and capacity currently supplied by coal units. To support this 
pace of carbon reduction, this case assumes the same coal unit retirement dates as the “earliest 
practicable” case, with the exception of shifting the retirement date of one of the Belews Creek units 
and Roxboro 1&2 units to the end of 2029 to allow for the integration of new carbon free resources 
by 2030. The resource portfolios in the 70% CO2 reduction scenarios reflect an accelerated utilization 
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of technologies that are yet to be commercially demonstrated at scale in the United States and may 
be challenging to bring into service by the 2030 timeframe.   
 
For the purposes of this IRP, the Company evaluated the emerging carbon free technologies that are 
furthest along the development and deployment curves – Carolinas offshore wind and small modular 
nuclear reactors.  Adding this level of new carbon free resources prior to 2030 will require the adoption 
of supportive state policies in both North Carolina and South Carolina. It will also require extensive 
additional analysis around the siting, permitting, interconnection, system upgrades, supply chain and 
operational considerations of more significant amounts of intermittent resources and much greater 
dependence on energy storage on the system.  The High SMR case also assumes that SMRs are in 
service by 2030. However, the challenges with integrating a first of a kind technology in a relatively 
compressed timeframe are significant. Therefore, these cases are intended to illustrate the importance 
of advancing such technologies as part of a blended approach that considers a range of carbon-free 
technologies to allow deeper carbon reductions. When comparing and contrasting the two portfolios, 
differences in resource characteristics, projected future views on technology costs, associated 
transmission infrastructure requirements and dependencies on federal regulations and legislation all 
influence the pace and resource mix that is ultimately adopted in the Carolinas.  An examination of 
two alternate portfolios that achieve 70% carbon reduction by 2030 highlight some of these key 
considerations for stakeholders.  As discussed in Chapter 16, the Company is actively promoting the 
further development of future carbon free technologies which are a prerequisite to a net-zero future.   
 

NO NEW GAS GENERATION 
 
In response to stakeholder interest in a No New Gas case, the Company evaluated the characteristics 
of an energy system that excludes the addition of new gas generating units from the future portfolio. 
coal retirement dates reflected in the base case with the exception of Roxboro 1&2 which are delayed 
to the end of 2029 to allow for integration of offshore wind by 2030. Similar to the 70% CO2 reduction 
cases, this resource portfolio is highly dependent upon the development of diverse, new carbon-free 
sources and even larger additions of energy storage and offshore wind as well as the adoption of 
supportive policies at the state and federal level. Also similar to the 70% case, the No New Gas case 
would require additional analysis around the siting, permitting, interconnection, system upgrades, 
supply chain integration and operational considerations of bringing on significant amounts of 
intermittent resources onto the system.  Notably, the heavier reliance on large-scale battery energy 
storage in this scenario would require significant additional analysis and study since this technology 
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is emergent with very limited history and limited scale of deployment on power grids worldwide. To 
provide a sense of scale, at the combined system level it would require approximately 1,100 acres of 
land, or more than 830 football fields to support the amount of batteries in this portfolio and would 
represent over six times the amount of large-scale battery storage currently in service in the United 
States.  The lack of meaningful industry experience with battery storage resources at this scale 
presents significant operational considerations that would need to be resolved prior to deployment at 
such a large scale, which is addressed further in Chapter 16.  
 
Finally, in the combined DEC and DEP view, the No New Gas case is estimated to have the highest 
customer cost impacts primarily due to the magnitude of early adoption of emerging carbon free 
technologies and the significant energy storage and transmission investments required to support 
those technologies.  As is the case with almost all technologies, improvements in performance and 
reductions in cost are projected to occur over time.  Without the deployment of new efficient natural 
gas resources as one component of a long-term decarbonization strategy, the system must run existing 
coal units longer to allow emerging technologies to evolve from both a technological and an economic 
perspective.  In the alternative, the acceleration of coal retirements without some consideration of 
new efficient natural gas as a transition resource forces the large-scale adoption of such technologies 
before they have a chance to mature and decline in price, resulting in higher costs and operational 
risks for consumers.   The summary table highlights the fact that this scenario is dependent on 
significant technological advances and new policy initiatives that would seek to recognize and address 
these considerations prior to implementation.  
 

KEY ASSUMPTIONS  
 
The following table provides an overview of the key assumptions applied to our modeling and analysis 
with comparisons to 2019 IRP. In addition, the company runs a number of sensitivities, such as high 
and low load growth, energy efficiency and renewable integration levels that demonstrate the impact 
of changes in various assumptions.  
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KEY ASSUMPTIONS TABLE  
 

TOPIC AREA 2019 IRP 2020 IRP NOTES 

Load Forecast 

DEC: 
0.8% Winter Peak 
Demand CAGR  
DEP: 
0.9% Winter Peak 
Demand CAGR  

DEC: 
0.6% Winter Peak 
Demand CAGR 
DEP: 
0.9% Winter Peak 
Demand CAGR  

Lower load growth due to 
economic factors and 
refinements of historical load 
data.   

Reserve Margin 17% 17% 

New LOLE Study reaffirms 
17% strikes the appropriate 
balance between cost and 
reliability   

Solar (Single Axis 
Tracking) 

37% cost decline 
through 2030 

42% cost decline 
through 2030 

7% lower year one cost 
compared to 2019 IRP 

4-hour Battery Storage 
54% cost decline 
through 2030 

49% cost decline 
through 2030 

32% lower year one cost 
compared to 2019 IRP 

Onshore Wind 
12% cost decline 
through 2030 

11% cost decline 
through 2030 

7% lower year one cost 
compared to 2019 IRP; For 
the first time, wind allowed 
to be economically selected 
in planning process 

Offshore Wind N/A 
40% cost decline 
through 2030 

For the first time, offshore 
wind is considered in the 
planning horizon 

Natural Gas   
17% cost decline 
through 2030  

17% cost decline 
through 2030 

No Material Change  

Coal  
Retired based on 
depreciable lives at the 
time of the IRP  

Retired based on 
analysis for most 
economic and earliest 
practicable retirement 
dates  

Scenarios consider earliest 
practicable and most 
economic    

New Nuclear  
SMRs discussed but not 
screened for selection   

SMRs included for 
selection  

For the first time, SMRs 
available to be economically 
selected as a resource  
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EXECUTIVE SUMMARY CONCLUSION  
 
DEC remains focused on transitioning to a cleaner energy future, advancing climate goals that are 
important to its customers and stakeholders, while continuing to deliver affordable and reliable 
service. The 2020 IRP reflects multiple potential future pathways towards these goals.  An analysis 
of each case reflects the associated benefits and costs with each portfolio as well as challenges that 
would need to be addressed with more aggressive carbon reduction scenarios.  This range of portfolios 
helps illustrate the benefits of a diverse resource mix to assure the reliability of the system and 
efficiently support the transition toward a carbon-free resource mix.  Public policies and the 
advancement of new, innovative technologies will ultimately shape the pace of the ongoing energy 
transformation.  Duke Energy looks forward to continued engagement and collaboration with 
stakeholders to chart a path forward that balances affordability, reliability and sustainability. 
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SYSTEM OVERVIEW 
 
DEC provides electric service to an approximately 24,090-square-mile service area in 
central and western North Carolina and western South Carolina.  In addition to retail sales 

to approximately 2.67 million customers, the Company also sells wholesale electricity to incorporated 
municipalities and to public and private utilities. Recent historical values for the number of customers 
and sales of electricity by customer groupings may be found in Appendix C. 
 
DEC currently meets energy demand, in part, by purchases from the open market, through longer-term 
purchased power contracts and from the following electric generation assets: 

   
 

2
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The Company’s power delivery system consists of approximately 106,100 miles of distribution lines and 
13,068 miles of transmission lines.  The transmission system is directly connected to all the 
Transmission Operators that surround the DEC service territory.  There are 35 tie-line circuits connecting 
with nine different Transmission Operators:  DEP, PJM Interconnection, LLC (PJM), Tennessee Valley 
Authority (TVA), Smokey Mountain Transmission, Southern Company, Cube Hydro, Southeastern Power 
Administration (SEPA), Dominion Energy South Carolina (DESC) and Santee Cooper.  These 
interconnections allow utilities to work together to provide an additional level of reliability.  The strength 
of the system is also reinforced through coordination with other electric service providers in the Virginia-
Carolinas (VACAR) sub-region, SERC Reliability Corporation (SERC) (formerly Southeastern Electric 
Reliability Council) and North American Electric Reliability Corporation (NERC). 
 
The map on the following page provides a high-level view of the DEC service area with locations of the 
electric generation resources. 
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FIGURE 2-A 
DUKE ENERGY CAROLINAS SERVICE AREA 
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The service territories for both DEC and DEP lend to future opportunities for collaboration and potential 
sharing of capacity to create additional savings for North Carolina and South Carolina customers of both 
utilities. An illustration of the service territories of the Companies are shown in the map below. 
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FIGURE 2-B 
DEC AND DEP SERVICE AREA 
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